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ORIGINAL COST VERSUS REPLACEMENT COST 
AS A BASIS FOR RATE REGULATION 1 

SUMMARY 

Two principles: (1) cost-new, or replacement cost, (2) original cost, 
616. — Tendency to adopt replacement cost alone, 617. — Original cost, 
neglected because thought difficult to ascertain, 618. — How it can be 
ascertained, 620. — How the principle of replacement cost is in practice 
departed from, 623. — Both figures should be before the rate-making 
tribunal, 624. — ■ The problem of investment by later stock-pur- 
chasers, 626. 

There is at the present time no well denned basis 
upon which the fair present value of the properties of 
public utilities shall be ascertained. The rulings which 
have been rendered by courts and commissions agree in 
but one thing, that the fair present value can be deter- 
mined only by the impartial judgment of a court or 
commission when such a tribunal has been well informed 
as to all the facts and figures relating to a particular 
property. The courts have gone so far as to indicate 
the figures which are needed for their information in 
establishing a fair basis of this kind. Of these figures, 
the two which unquestionably have been considered 
most important by appraisers, are (1) the cost-new as of 
the present time, usually termed the cost of reproduc- 
tion or the replacement cost; and (2) the original cost. 

There are two parties directly interested in every 
valuation of public utilities: the users of the enter- 
prise, who will be spoken of hereafter as the public, 

1 The author of this paper haa had wide experience in the problems discussed, 
having been for some years chief engineer of the American Telephone and Telegraph 
Company, and more recently consulting engineer in valuation cases. — Editor. 
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and the security holders. Naturally these two parties 
have divergent aims in the establishment of the value 
of the property upon which rates are to be based. The 
users desire that this basis shall be made no higher 
than is just and proper, and the security holders and 
managers are insistent that their property shall be 
given its full value as a complete operating and earning 
enterprise. It is common, therefore, to find much 
difference of opinion as to the propriety of the inclu- 
sion or exclusion of certain items of possible cost or 
value. Moreover it is difficult for parties so directly 
interested in the decisions of the tribunal to present 
the various figures, representative of value, which have 
been demanded by the courts. As a consequence 
each side usually presents that figure which will be 
most favorable to the end desired, a high or a low pres- 
ent value. 

Notwithstanding repeated decisions to the effect that 
fair present value can be established only when a 
knowledge of all facts and figures have been presented 
to the rate making tribunal, nevertheless there has 
grown up within the last few years a too general accept- 
ance of the cost of reproduction as the true index of 
the fair value of a property for rate making purposes. 
This figure is attractive to the holders of the securities 
of public utility enterprises, for the reason that it 
is usually larger than the figures that might be obtained 
by other means. The replacement cost during recent 
times has usually been larger than other figures represen- 
tative of value, owing to the increased cost of labor and 
material and to certain more or less arbitrary assump- 
tions usually employed in the derivation of replace- 
ment cost, but more especially to the advances of late 
years in the values of real estate in most parts of this 
country. 
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The replacement cost is the sum of money which 
would have to be expended at the present time to repro- 
duce a physical property identical with that in existence 
at the present time and used for the benefit of the public. 
In deriving it an inventory of the entire physical 
property must be made, and to every unit found in the 
plant must be applied costs representative of what 
would have to be paid to-day for the material and for 
the labor necessary to place the material in the position 
now occupied by the existing plant. The replacement 
cost of land is its present market value, to which must 
be added the expense which would be incurred in its 
purchase. Again, most public utilities have portions 
of their plant in the streets. In many places the 
streets have become so filled with the conduits or pipes 
of other utilities, since the plant under valuation was 
built, that an existing system could be replaced at the 
present time only at a far greater cost than was incurred 
when the plant was originally installed. Again, much 
of the construction of the existing property was placed 
in the streets before the streets had been paved or, at 
least, before they had been surfaced with a present 
higher grade pavement. In consequence of such street 
improvements, the cost of construction at the present 
time would be considerably greater. A rigid adherence 
to the theory of replacement costs demands that these 
enhanced costs should form a portion of the replace- 
ment cost. 

Original cost, on the other hand, is the sum of money 
which was expended by the undertaking for the prop- 
erty now in use for the benefit of the public. It is not 
what the original property cost but rather what the 
present property cost. It is possible that the expres- 
sion " original cost " conveys a false impression and 
that the " actual cost " of the property now in use 
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would be less confusing. It is most important that the 
original cost should not be considered to be the cost of 
the first unit of plant used in a particular place or for 
a particular purpose. Elements of plant which are 
no longer in use or useful cannot be considered as a 
portion of the property to be included in a valuation 
for the purpose of determining a fair value for rates. 
Such plant elements have passed out of existence and 
their cost should have been removed from the assets 
of the company. If the business of the undertaking 
had been conducted properly, reserves for depreciation 
should have been made. These reserves are obtained 
from users through the rates paid for the service. 
Manifestly it is unfair to the users to demand rates 
sufficiently high to create a fund for the replacement 
of obsolete plant and then include the cost of such 
obsolete plant in a new value upon which new rates 
should be based. 

The original cost has been presented as a figure 
representative of value in but few appraisals; whereas 
today the replacement cost is almost always ascer- 
tained. There are several reasons for this neglect of 
original cost. Probably the most controlling reason 
is that, through a misunderstanding of the true meaning 
of original cost, such a figure can rarely be obtained. 
This misunderstanding of original cost is due to the 
efforts of the advocates of the theory of value based 
on cost to define the original cost as the stockholders' 
investment in existing useful property. Such an inter- 
pretation of original cost requires an analysis of the 
company's books, an identification of each unit of the 
existing plant with the book entries showing its original 
cost, and a determination of the source of the funds 
used to pay for each unit. It will be apparent to all 
who are familiar with the construction, maintenance, 
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and replacement of large public utility properties that 
such a figure can but rarely be obtained, — at best 
in the cases of enterprises which have been constructed 
but recently. In most instances plant cannot be identi- 
fied by the book entries. Nor is it possible to trace 
the sources of all funds used in constructing the plant. 
Time and again attempts have been made in valuations 
to derive a figure representative of original cost in 
accordance with such a definition, and without success. 
The replacement cost has become, therefore, the only 
figure which rests on definite knowledge of the existing 
property, and a figure representative of original cost 
has not been presented to the rate making tribunal. 

The original cost has been called for by the courts 
as one of the figures representative of value which must 
be ascertained to assist the rate making tribunal in 
forming its judgment as to the fair present value of a 
property. It is a figure, consequently, of quite the 
same importance as that representing the replacement 
cost. The responsibility is upon the engineer, there- 
fore, to find some way whereby the demand of the courts 
can be complied with and an accurate determination 
of original cost be made. 

The original cost, if the above interpretation of its 
meaning is accepted, can be ascertained in a manner 
almost identical with that used in determining the re- 
placement cost. The inventory, describing all useful 
property now in service, is identical for the two pur- 
poses. The unit costs will be different, however. 
The unit costs used in ascertaining replacement costs 
are, theoretically, the prices for labor and material 
prevailing at the date of valuation. Practically, it is 
usual not to take actual present prices, since such 
figures may have been affected by abnormal market 
conditions, but a figure for each unit of plant represen- 
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tative of a probable present cost had market conditions 
been normal. The unit costs used in ascertaining 
original costs will be the actual prices of labor and 
material paid by the company in each year in the past 
in which plant units had been purchased and installed. 
Thus, instead of a single unit cost for each unit, as is 
the case with replacement costs, there will be as many 
unit costs for each unit as there are years in which 
existing units have been purchased. 

This method of ascertaining original cost is not as 
difficult or laborious as at first thought it may appear. 
The age of each unit of perishable property must be 
determined in every valuation for the purpose of 
ascertaining the loss in value of the unit due to depre- 
ciation. The present value, whether that value is 
based on original cost or replacement cost, is the cost- 
new less depreciation. The present value is the value 
of the perishable property in its present condition 
plus the value of the non-perishable property. With 
the ages of all units known, it is only necessary to group 
together units of the same kind and age. The age 
indicates directly the year in which the units were 
purchased. The prices paid for each unit in each year 
in the past can be obtained readily from the books of 
the company or, if such records are not available, it 
would be rarely difficult to obtain reliable figures from 
outside sources. The product of the unit costs for 
each year, obtained in this manner, multiplied by the 
number of units found, by a knowledge of their age, to 
have been installed in that year, gives the costs for 
each year of the perishable property. The sum of 
the costs of all units for all years gives the total original 
cost of all perishable property. To this sum must be 
added the actual cost of the non-perishable physical 
property. The non-perishable property consists prin- 
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cipally of land. There is usually but little difficulty 
in identifying the sums paid for land as shown in the 
company's records. To the original cost of the physi- 
cal property must be added the usual overhead charges, 
derived in a manner consistent with the above method. 
Original cost, derived in the above manner, presents 
no difficulties to the appraiser, is founded on a care- 
fully made inventory, and uses unit costs freed from 
any assumptions. It would seem to be a figure possibly 
even more reliable than the replacement cost. These 
unit costs are actual costs; whereas the unit costs 
used in the derivation of the replacement value are 
based theoretically upon the assumption that all 
material and labor must be figured at the prices pre- 
vailing on a particular day, but that such prices should 
be not the actual prices but what they would be if the 
market were normal. Original cost, being actual cost, 
avoids the contentious question usually incident to 
replacement cost, whether such a figure should show 
the cost of plant replaced in a wholesale or in a piece- 
meal manner. There are many other similar points 
favoring the reliability of a figure representative of 
original cost, derived as described above, which are of 
interest to the expert on valuations but need not be 
considered here. Every consideration tends to show 
that the actual cost of an existing plant is a more accept- 
able figure, as far as the accuracy of its determination 
is concerned, than a figure based upon the suppositi- 
tious replacement of a plant. All doubt as to the 
reliability of the books of the company is removed, 
as the inventory establishes the present useful plant 
and its age. The books of the company can be trusted 
to show what has been paid for labor and material 
and, even if this is doubted, market rates for labor and 
material for the years in question can be obtained 
from other sources. 
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It must be distinctly understood that the above 
arguments in favor of original cost are not intended 
to urge the use of that figure to the exclusion of the 
replacement cost. On the contrary, figures to show the 
replacement cost are demanded by the courts and 
must be prepared and presented to the rate making 
tribunal for its information. The point which it is 
wished to emphasize is that the original cost is likewise 
a figure of importance, which has been neglected in the 
past but is capable of determination with quite as great 
a degree of accuracy and possibly will be accepted with 
less controversy. 

Moreover, the absence of reliable figures showing 
original cost has tended to affect the full and original 
intent of replacement cost. At the outset the demand 
for figures to show replacement cost arose, unquestion- 
ably, from a desire on the part of the court to know that 
the actual value-new of the property of the under- 
taking was at the time of the appraisal. The courts 
wanted to know what it would cost to reconstruct it 
at that particular time. The courts have said re- 
peatedly that no one of the several figures, to be ascer- 
tained by the engineer as representative of possible 
value, would be accepted by it in all cases as the fair 
present value-new. It is probable that the replacement 
cost unmodified would be accepted but rarely as that 
value. The present tendency, where the replacement 
cost is the only figure presented to the tribunal, is to 
change the original significance of replacement cost 
by using unit costs derived from an average of prices 
prevailing for a number of years in the past; by reject- 
ing the cost of pavement, unless it can be proved 
that the pavement had been paid for by the company; 
by questioning whether the present value of land 
should be used as a portion of replacement cost; and 
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by eliminating entirely figures representative of the 
value inherent in a successfully operating enterprise. 
These and similar modifications of the significance of 
replacement cost clearly indicate an effort on the part 
of appraisers to obtain the original cost, — the money 
actually expended for the existing property by the 
undertaking, — by means of more or less arbitrary 
modifications of replacement cost. With an original 
cost accurately obtained and a replacement cost show- 
ing what it would cost actually to create, at the present 
time, a new and similar property, the necessity of 
appraisers attempting to derive a compromise figure 
would disappear. The decision as to how replacement 
cost or original cost should be modified to establish 
a fair cost-new must be made by the rate making 
tribunal and not by the appraisers. Competent 
appraisers, representing possibly divergent interests, 
would derive the original cost as well as the replace- 
ment cost, following the principles above enunciated, 
and present figures which would agree substantially. 
Thus, many of the controversies usual in appraisals 
would be removed. 

The rate making tribunal thus would have two figures 
representative of value of the property new : the actual 
original cost and what the same property would cost 
if reconstructed to-day. From these two figures and 
from others relative to the undertaking, the rate making 
tribunal must assign a present value, fair to both the 
public and to the undertaking, upon which the return 
to the stockholders of the undertaking may be based. 
The question immediately arises as to whether the 
undertaking is entitled to earn a return upon the fair 
cost-new or upon the fair cost-new less the loss in value 
which may have arisen from the years that the perish- 
able property of the undertaking has been in service. 
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In the case of an actual appraisal it may be found 
that much of the present property of the undertaking 
has been purchased with money derived from the public 
and contributed by it for the express purpose of paying 
for the renewals of portions of the plant which may have 
become unserviceable. The investment of these 
funds, — reserves for depreciation, — in needed plant 
extensions is a wise plan for most successful and grow- 
ing public utilities, as thereby the undertaking is re- 
quired to pay a less amount as a return than would be 
required if new money had been obtained from the 
stockholders. Moreover, there would be little expense 
involved in obtaining new money at some later time 
when funds were required to pay for renewals. Clearly 
both the original cost and the replacement cost will 
include, in such cases, the cost of plant built not only 
with the money of the security holders, but with the 
depreciation reserve funds. If the reserves for depre- 
ciation had been properly made and all invested in 
plant, the depreciation would equal the depreciation 
reserves and, if the original cost-new was reduced by 
the loss in value due to depreciation, there would be 
eliminated from the original cost the cost of that portion 
of the plant which had been purchased with the money 
contributed by the public for the purpose of providing 
for renewals. If the reserves for depreciation had been 
inadequate but had been invested in plant, the present 
value of the property would be less than the original 
cost to the security holders, thereby penalizing the 
undertaking for improper management in not making 
proper reserves for depreciation. Thus it is seen that 
the present value derived from the original cost can 
only include the present value of plant purchased with 
the money of security holders and possibly with excess 
earnings. It cannot include reserves for depreciation. 
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Many argue at the present time, that the fair value 
upon which rates should be based is the money which 
has been contributed by the stockholders and expended 
by the undertaking in property now in use and useful. 
These advocates of the theory of " rates based on cost " 
would endeavor to have the original cost made the 
criterion of fair cost-new, provided they could be as- 
sured that in the original cost was not included the 
cost of plant which had been acquired with money 
obtained through abnormally high rates charged for 
service in the past. They feel that the undertaking 
should not be permitted to obtain returns based upon 
the replacement cost, particularly when a large portion 
of the property of the undertaking may consist of land 
the present value of which may exceed by a large 
amount its original cost. Thus in the case of many 
railroads, the land may have been purchased origi- 
nally at a very low figure or may have been donated 
to the undertaking for the purpose of encouraging the 
building of a railroad line in sparsely settled territory. 

The original cost excludes the unearned increment 
on land and, so far as this feature is concerned, satisfies 
those who object to private acquisition of the incre- 
ment. Derived as above described, and with depre- 
ciation subtracted, it does not exclude the value of 
property acquired through excessive earnings in the 
past. It shows the money which was expended in the 
acquisition of the present property but does not dis- 
tinguish between plant purchased with the stock- 
holders' money and that acquired with the earnings 
produced by excessive rates. 

The only answer that must be given to those who 
contend that the original cost may be too high is that 
in a very large proportion of the cases of valuations 
in this country, the original cost will be found smaller 
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than the replacement cost. In other words, it would 
cost more to replace the property to-day than it cost 
to construct it originally. The excessive earnings of 
the past were invested in property useful to the public 
and not paid out as dividends to the stockholders. 
The present stockholders, in many cases, had bought 
their stock and invested their money in the property 
in good faith and with the knowledge that the under- 
taking had a property of a certain size and was in 
successful operation. It is not just to these investors 
that an undertaking with which they have entrusted 
their money, having property of greater value than 
the present value based on original cost, should have 
the value upon which rates can be based still further 
reduced because a portion of the property may have 
been purchased with money other than that contributed 
by the holders of securities. Common justice demands 
that, provided an undertaking is well managed and is 
giving good service but has capital assets in excess of 
the actual investment of the security holders in the 
enterprise, the present holders of securities should not 
be penalized. Capitalization on expected profits, 
high rates and large dividends, may have formed a 
financial policy in the past through no act of dishonesty 
on the part of the management, but simply through the 
application of those rules for the conduct of the business 
of private corporations which had been accepted com- 
monly as proper before the distinction had been made 
between the conduct of private enterprises and that 
of those vested with public interest. In the case of 
public utility enterprises such methods of financial 
operation belong to the past and will never be possible 
in the future under competent legislative supervision. 
Justice to the undertaking demands that the past 
should be wiped out and a new start be made on a basis 
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which is fair to those who have invested their money 
in the undertaking as well as to the public. In such 
cases as are now being considered, therefore, the original 
cost of the physical property less its loss in value due 
to depreciation should be accepted as a portion of the 
present value of the entire property based on original 
cost regardless of the sources of the money used in 
building the property. 

It must be admitted that there will be certain classes 
of utilities the original costs of which cannot be obtained 
with the ease which has been claimed in the foregoing 
pages. The principal exception will be steam rail- 
roads. The original costs of land used for roadway 
and for terminals can be obtained in but few instances. 
The same may be true of some portions of the property 
of the older gas and water companies. This would 
not be true of the property of most telephone or other 
electrical enterprises. The present accentuation of 
replacement cost may be due largely, if not entirely, 
to the fact that valuations of railroad properties were 
among the first made and that the precedents thus 
established have been followed in the valuations of 
other classes of utilities. 

It is most important for the interests of public 
utilities that the original cost should be recognized, 
ascertained, and presented as an indication of value, 
in order that the replacement cost may be given its 
full significance, and not be reduced by the more 
or less arbitrary exclusion of certain items of value 
which clearly are the property of the undertaking. 
A corporation is entitled to a return, upon the present 
value of its property, which is not so low as to be con- 
fiscatory. The present value of the property, not 
necessarily the fair present value upon which rates 
should be based, is what that property would cost if 
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reproduced at the present time less the loss in value 
which may have arisen from the time it has been in 
service. Clearly land is worth its full market price 
at the present time; likewise, construction in the streets 
is worth as much as it would cost a possible competitor 
to create a similar plant to-day. The same is true of 
similar items the value of which has increased with the 
development of the territory in which they are situated. 
The present value of the property of an undertaking 
is the full replacement cost, less depreciation, of all 
property in use or useful to the public at the present 
time, and upon that value the courts may be relied 
upon to hold that a return can be earned of an amount 
which is not so small as to be confiscatory. 

Whether the replacement cost is the fair present 
value upon which a return is to be earned sufficient to 
requite the stockholders for their enterprise in develop- 
ing the business and for the risk incurred in its pro- 
motion, must be left to the rate making tribunal to 
decide after all facts and figures have been presented 
for their information. The advocates of the theory 
of rates based on cost cannot attack the replacement 
cost. They can attack the acceptance of the replace- 
ment cost less depreciation as the sole fair basis of rates, 
and that is all. The original cost less depreciation, 
ascertained as has been described above, is also a figure 
important for the application of the cost theory, and 
should be equally before the rate making tribunal for 
its consideration. No arbitrary ruling as to which 
figures shall be given dominating importance can be 
laid down, as other facts and figures must be known 
to the tribunal. 

Hammond V. Hayes. 

Boston, Mass. 



